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Abstract

Goal. ash. aod limestone sample* from » fluidised bed combustion (FBQ plant, »putv
(CYC) plant in Illinois were analyzed to detoxnine the combustion behavior of mineral m

[feed coal combustion (PC) plant, and a cyclone
lOer. and to propose beneficial uses for the power

plant ashes. Pyritc and marcashc in coal were converted during combustion to glass, hematite and magnetite. Calotte was converted to lime
and anhydrite. The day minerals wete altered » raullte and glass. Qnmzwwpaiti^y altered to glass. Ttacc dements in coal were partially
mobilized during combastion and, as a result, emitted into the atmosphere or adsorbed cm fy asc or on bwdwra on the (^ side of the power
plaoti. Overall, the motnUtica of 15 trace dements investigated weje lower at the FBC plant $an «the other plants. Only F and Mn at the
PBC plant. P. Hg, and Se at the PC plan* and Be, P, Ht{, and. Se at the CYC plant had ovKSO%p^'theircoae(aitiaiionsoKibiliEed.SeaadGe
could be commercially itcovoed frprn sqme of dip cgroJni$$on ashes. The FBC ashes couldi»us^»s add peutraHzing agents in agriCTdhuc
aoi waste crcaaneal,^ to prodoccjnlfaieiertij^^
he umd ill the production of eameat, ennerete. eaamiai, «pA mnlites. Tlie PT anii PYT hnTlnm adiM am]d tig na«l in ttahili»j»rf nrmrf han-n
as fiits to roof nhingto. and pertwps in mamifacturiag amber glass. C 2001 Elseyier Science Ltd. All lights reserved.
Keyuwrdr Coal < power phnls; mil ; Mineral matter

1. Introaiictioii

laocganic matter in coal is convened to coal
bustba residaeB (CCRs) at coal-fixed power plants.
Virtually every economical use of coal depends in part on
the amovm and variety of 'its inorganic matter. Inorganic
matter in coal can be- the source of deleterious pnlii«nrtf«
and corrosive rfgiryjfft, but ii can also be a source of useful
by-prodwcts-

Sixteen elements ia coal (As, Be, Cd, d, Co, Cr, F,
Hg, Ma, Ni, P, Pb, Sb, Se, Th, U) arc among die 189
hazardous air pollutacU (HAPs) meotiooed in the 1990
Clean Air Act Amendments (CAAA) [1]. Partitioning of
these and other elements among ihe CCRs and flue gas
is highly variable [2-5] because of the variations in the
types and operational conditions of combustion units,
the characteristics of coal, and the modes of occurrences
of the elements in tbe coal. Difficulties -in obtaining
representative samples, as well as analytical errors,
contribute to the variability of data on the retention or
emission of potentially toxic elements from the powei
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plants. The HAPs provisions of die CAAA presently
focus on municipal incinerators and petrochezoical and
metal industries. A nik analysis by the ys ^nviroa-
mentai j»n»Bsgtion Agency concluded that, at present,
paly Hg emission from eoislTfized electrical utilities
require* further investigation [€]- A final regulation on
Hg emission is expected by the end of 2004,

US utilities annually generate 107 million tons of CCRs,
59% of which is fly ash (Fig. 1). Beneficial uses of CCRs
include soil and mine waste treatments, admixtures in
cement and concrete, making bricks and other ceramic
products, fill materials in civil engineering projects, and
extraction of valuable mafrrials [8-17]. However, only
about 31% of all the CCR generated in me US is used
commercially (Fig. 1); we remainder in discarded in laooV
fills-or in coal mines.

This study evaluated chemical, mineralogical, and
microscopic characteristics of feed coals and CCRs
from three types of electrical power plants ia niipois
to determine (1) me combustion behavior of minerals,
(2) the fate of 15 elements CAs, Be, Cd, Co. Cr, F, Hg,
Mn, Ni, Pb, P, Sb, Se, To, and U) of environmental concern,
and (3) the potential economic value of toe CCRs from die
power plants.
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